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DIETHYL STILBESTROL EXCRETION IN
TUMOR-BEARING RABBITS*
ALLAN D. BASSt AND WILLIAM T. SALTER
Stroud' has shown in rabbits that diethyl stilbestrol is excreted
in the urine in concentrations far exceeding those of the naturally
occurring estrogens, and that the major part of the administered
drug is recovered in the unconjugated state. Von Hamm7 found in
human beings that 10 to 30 per cent of injected diethyl stilbestrol
was eliminated in 10 days. Excretion curves showed that the maxi-
mum output was reached in from 48 to 72 hours. Mazer5 et al. gave
single doses of diethyl stilbestrol to castrate women hypodermically
and found a maximum excretion in from 24 to 48 hours. The
results of these investigators were based upon bio-assay methods.
Dingemanse,2 however, has proposed a colorimetric method using
SbCI5. Using this technic, Dingemanse and Tyslowitz3 have
reported that in dogs it is possible to recover 50 per cent of the
administered estrogen with from 8 to 25 per cent present in the
urine.
It seemed to us that diethyl stilbestrol might prove a useful
tool in advancing our knowledge of estrogen metabolism in relation
to carcinogenesis, since it is excreted in sufficent quantity to make
metabolism studies feasible. Moreover, if natural enzyme systems
dealing with estrogen metabolism are at fault in carcinogenesis,
diethyl stilbestrol might be a convenient precursor substrate to dis-
dose such perverted utilization of natural sterols. The present
investigation is concerned primarilywith the excretion of diethyl stil-
bestrol in the urine of normal rabbits and of rabbits which have
malignant tissues growing in the anterior chamber of the eye. Sub-
sequent studies will deal with body tumors, both implanted and
spontaneous.
Methods
Young adult rabbits weighing from 1.8 to 2.5 kg. were maintained in
metabolism cages on a diet of dry commercial rabbit chow and water. The
cancer-bearing animals were litter mates and had been prepared by injection
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of tumor tissue, i.e., adenocarcinoma of rabibit uterus* carried through several
transplantations in the anterior chamber of the eye. This was done according
to the method of Greene,4 eight days prior to the administration of the diethyl
stil-bestrol. This procedure allowed time for growth of the tissue to become
well estalblished.
Urines were collected at selected intervals and extracted immediately.
The method of extraction is a slight modification of stan-dard procedures in
common use for the extraction of natural estrogens from urine. To the
urine were added 28 gm. of sodium chloride for each 100 cc. It was then
extracted by shaking three times with at least twice its volume of benzene.
The combined benzene fractions were then distilled to reduce the volume to
about 100 cc. After extraction of this residue with 0.1 N NaOH the benzene
was set aside. The alkaline solution was made acid to Congo red paper with
hydrochloric acid and extracted with ether.
The combined ether extracts were then evaporated to dryness and taken
up in 100 cc. of benzene, an equal amount of 9 per cent aqueous sodium
carbonate solution was added and the solution was shaken vigorously for ten
minutes. The benzene portion was washed with distilled water until the
washings were yellow to aqueous thymol blue, and the benzene was then
distilled to dryness. The dry residue was thus made ready for colorimetric
analysis.
The urine, remaining after initial benzene extraction, was hydrolyzed by
boiling for 10 minutes with 15 per cent hydrochloric acid. The diethyl
stilbestrol was then extracted as above. Occasionally, the urinary pigments
were so concentrated in the hydrolyzed fraction as to require further purifica-
tion. This could be accomplished satisfactorily by the procedure of Bachman.1
The purified residues were then dissolved in 3 cc. of alcohol-free chloro-
form and the diethyl stilbestrol was estimated by the method of Dingemanse
and Tyslowitz.3
The completeness of extraction, using the procedure outlined above, was
determined by extracting known amounts of crystalline diethyl stilbestrol
which had been added in alcoholic solution to normal male human urine. The
recovery varied from 66 to 83 per cent.
Results
The results are summarized in the accompanying charts which
show the excretion curves of both the control and cancer-bearing
animals. We have found, as did Stroud,6 that the greater part
(varying from 80 to 95 per cent) of the diethyl stilbestrol excreted
* We are indebted to Dr. H. S. N. Greene of the Departments of Pathology
and of Surgery for the tumor material (#x2673-6).
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FIG. 1. These two curves represent the total urinary excretion of diethyl stilbestrol in the urine
of normal adult male rabbits. Each point represents a 24-hour urinary sample. Fifteen milligrams
of stilbestrol were administered orally once daily. FIGs. 2-4. Curves represent urinary excretion of
diethyl stilbestrol in male rabbits which had malignant tutmor tissue growing in the anterior chamber
of one eye.YALE JOURNAL OF BIOLOGY AND MEDICINE
in the urine is in the free or unconjugated form. Considerable
variation in the daily excretion in rabbits is probably explained by
one or more of the following factors: (a) the irregularity of absorp-
tion from the gastro-intestinal tract; (b) the rather infrequent urina-
tion of rabbits, which makes it quite probable that a portion of the
urine excreted in any one period would be retained in the bladder
and only passed from the bladder in the following collection period;
(c) variation in the amount of urine excreted which might also alter
the amount of diethyl stilbestrol excreted.
Because it is advisable to give the drug by the oral route to
human beings we have not attempted to alter this procedure. Inas-
much as frequent catheterization in these young rabbits proved some-
what difficult, we did not attempt to begin each period of urine
collection with the bladder empty.
It was relatively simple todetermine the effect of the total urine
excretion upon the diethyl stilbestrol excretion, and this was done.
Four animals were selected. Two of these were given 50 cc. of
water daily and two received 200 cc. daily by stomach tube. It
was clearly demonstrated that the excreted diethyl stilbestrol was
not increased by a water diuresis.
A uniformly reproducible excretion curve with rabbits receiving
15 mg. of diethyl stilbestrol daily was not obtained. There was,
however, a peak which was reached in from 6 to 12 days. Three
animals showed a plateau, indicating an excretion of about 5000 to
6000 micrograms of diethyl stilbestrol daily. With the cessation
of treatment the urinary diethyl stilbestrol concentration fell rapidly
for 24 to 48 hours, although it persisted in minute quantities for
as long as 6 to 7 days. Some 19 to 28 per cent of the total amount
of drug given was recovered from the urine. Although the control
animals showedslightly lower recoveries than did the cancer-bearing
animals, the difference was probably not significant.
Summary
The urinary excretion of diethyl stilbestrol by rabbits, both nor-
mal and cancer bearing, has been studied. No significant difference
in the excretion curves was observed. No animals with spontaneous
neoplasms or neoplasms with metastases are reported in this paper.
The elimination of diethyl stilbestrol, largely in the free state,
confirms previous studies by Stroud and Dingemanse. The rela-
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tively low toxicity in the rabbit as compared with the dog is quite
striking.
The colorimetric methods gave recoveries of diethyl stilbestrol
from rabbit urine comparable to those previously disclosed by bio-
assay.
Water diuresis did not significantly alter the daily excretion of
diethyl stilbestrol when given orally.
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